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causing any inconvenience, but on entrance into the tissues either
through the damaged mucosa or by way of traumatic lesions
infection frequently results. In contradistinction to this it is
recognized that the uninjured intestinal mucous membrane is
apparently penetrated easily by the intestinal pathogens, such
as the cholera vibrio, typhoid and tubercle bacilli. The naso-
pharyngeal mucosa of susceptible individuals likewise offers little
resistance to the diphtheria bacillus and certain strains of the
haemolytic streptococcus.
Toxic Substances produced by Bacteria. The injurious effect
of bacteria on the body-tissues is of a chemical nature and is
mainly, if not entirely, due to the action of toxic substances
produced by the bacteria either during growth or on their disinte-
gration after death. It has been mentioned that most bacteria
produce active enzymes during growth and that these enzymes
are able to break down carbohydrates, proteins and, to a less
extent, fats. It would appear that these substances in themselves
are not primarily responsible for the damage to the tissues, as
many non-pathogenic bacteria exhibit marked biochemical
activity ; they may, however, participate in the secondary
changes at the site of the primary infection. In the early days of
bacteriology the bacterial poisons were thought to be ptomaines,
and bacterial food-poisoning was termed ptomaine poisoning.
It has, however, been found that ptomaines are merely cleavage
products of proteins and constitute some of the end-products of
bacterial metabolism. These substances are therefore not specific
bacterial products and they play little part in the infective
process. A further point of interest is that ptomaines are pro-
duced by relatively few pathogenic bacteria.
Our present conception of bacterial toxins originated in the
work of Boux and Yersin, 1888-90, on the toxicity of the diph-
theria bacillus. These workers found that the presence of the
bacilli in the inoculum was not essential for the production of the
characteristic lesions in the guinea-pig. The filtrate of a broth
culture after passage through a bacterial filter had the same
action as the whole culture ; the toxic action was thus solely due
to some filtrable substance. This was termed an exotoxin and
was considered to be a soluble substance secreted by the bacteria.
Exotoxins were found to be formed by only a few Gram-positive
bacteria, such as C. diphtherice, Cl. tetani, CL botulinum, Cl.
welchii, Strept. h&molyticus and Staph. aurens.
In the  case  of other  bacteria,  particularly  Gram-negative
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